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ABSTBACr 

This report provides an overview of public playground 
eguipaent injuries, identifies ri^s associated with different tfpes 
of aguipient and surfaces, and exaain.es the possible effects of 
approaches to reducing these injuries. Findings include the 
following : (1) falls are the aost coiaon type of playground eguipaent 
accident* (2) the V-^P^^'^'O^ injuries which involved each of 

the oaj^r types 3f playground equipseot fswir.gst, slides, cliaberSr 
etc.? is roughly equivalent to the proportion of all playground 
egaipaent represented by each saior type, (3) falls to paved surfeices 
account far a disproportibnately hiah nuaber of injuries and invars 
injuries relative to the aaount of p^ ved surfacing in use, (4) abaat 
five percent of total accidents involve either Balfunc-^ioning or 
broken eiuipsent, (5) eguipnent sodif Ications aight have reduced 
injuries by 55,00 0 is a one year period, and CS) eguipaent spacing 
and playground layout and design say account for as aany as B,300 
injuries. In this study, analyses by hazard pattern and by type of 
eguipoent vere conducted. Study results; for location, eguipaent 
condition and aateri&l as veil as desths related to public playground 
eguipaent are repok'ted. Data tables, an analysis of technical 
reguirtasents subsitted by the Nation&l Bureau of Standards, study 
aethoiology, and a list of 29 3 special study cases are appended. 
(Author/RH) 
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HIA DATA SUt>gffiRIES contain brief descriptions of cases found to be relevant to 
specific hazard patterns. Cases included are from in-depth investigations of 
NEISS and other sources such as nmrtality reports, consun^r complaints, and 
newspapers . 

HIA HAZARD ANALYSIS REPORTS contain comprehensive analyses t>f all available 
epidemiological data pertaining to spec^ific products or product areas. Data 
from the National Electronic Injury Surveillance System (NEISS) as well as 
information contained within the Death Certificate File, Injury Surveillance 
Desk data base, and non-CPSC data sources are utilized. Generally, data 
summaries are included as appendices to these reports. 
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in accidents. 
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Executive Summory 



injuries associated with public pla/ground equi|KTi«it re^ilted in an estimated 
93,000 eniergency room visits in 1977. The staff of the U.S. Consumer Prockict 
Safety Commission (CPSC) and the Product Safety Division of the National Bureau 
of Standards (NfV^) have been working toward the gocfl of developing a workdble, 
supportable set of techt-tical requirements for public playground equipment. 

This report ottenr^ts to provide cm ov^view of public ploygroi^ equipment 
injuries, to identify risl<s associated with different typ^ of equipment m6 airfaces, 
ond to examine the possible effects of approactes to reducing these injuries. 

Analysis of pt^lic playgrcHjfKi equipment related Injuries revealed the 
following infcM'mation: 

o Falls are the mos\ conrBnon tyf» of piaygrcHjrKi equiprr^t accictent. 
Seventy-two percent (66,000) of fxjbllc ploygrcxind equipment related 
injuries resulted from falls. Falls to the 5'jrfcx:e accounted for 55,000 
of this total. In the remain<ter of the fall coses, tlw victim was injured 
by striking ihe equipment before Striking the surface. 

o The proportions of ail injuries which involved each of the nxijOT types of 
playgroumi equipment (swir^, slides, cliiT^t>^s, etc.) were rou^ly 
equivalent to Ihe prc^rtion of all playgrcHifKl equipn^nt represented by 
each major type. No one general type of equipment can be identified as 
more hazardous than other types, relative amount of each type in 
use. 

o Falls to paved surfaces account for a dispr<^>ortiofKJtely high rajmber of 
injuries and severe injuries relative to thie amount of fKived surf(K:ing In 
use. Protective surfcKes such as sand, wood chips, or gravel, nray have 
no effect on the frequency of injuries from falling, but may reduce the 
severity of those injuries. 

o Accld«its involving either equipment failure cw brd<en equipment 
resulted in 3,7(K) injuries, about 5 percent of ttie total, 

o Injuries which may be at least partially addressable through some type 
of equipment nnodificotion totaled 55,000 out of the 93,000 injuries 
which occurred over a one year period. 

o Equipment spacing, playground layout, and playgrourKl design, may 
account fc^ as nKny as 8,300 Injuries. 



I. Introduction 



Virtually every child In America Is ejqx)^ at one time or (B;iother to pd>l!c 
playground equipment. Most ore exposed on a daily basis. In 1977, <q>proscImateiy 
93,000 injuries related to public play^oimd ec^ipment were treated In U3. hwtpitar 
en^gency roonv. 

In 1974 the Cormilssion mode o preliminary finding of ure'easancd>le risk 
associated with public ploygroimd ec^ipment. As a result, an offeror type 
proceeding was initiated and a draft mcndotory prockict safety rule was submitted 
by the Notional Recreation and Parks Association. This stcmdard wos reviewed by 
the staff, cmd it wos dec1<ted that odditionol work was necessary to develop 
opprofsriate technical requlrenr^ts. The staff then undertook to revise and modify 
this standard in order to develop a standard which could be finalized and published. 
CPSC and the Nkitlonal Burem of Stcmdords (ISBS) hove completed development of 
these reouirements, end a final determination of the action to be token on public 
playground equi^n^ s^KjId be mode early In 1979, 

The objectives of this cHKilysis ore to; 

o Provide o compreh^sive overview of ibe notiomil injury expo'iencc 
associated with public pioygrouiKJ equipment, to assist ^he safety 
efforts of persons operating playgrounds and parks. 

o Identify the risks of injury associated with public piaygroimd equipment 
and the f reqi«rK:y of e^:h type of acci<tent. 

o Determir« the feasibility of re<fcK:ing public ploygroufKi equipment 
injuries throi^ equipn^t nrKxiificotion. 

o ' Determine if any of the general types of piay^cMind equipnnent pres&it 
a greater risk of injury ihan the other types. 

o Identify Ihe frequency of injuries involving brc^en equipmet.t or 
equipment failure. 

o Identify the effects of surfcx:ing nrKiterlols on fall injuries. 

o Identify the possible ^in in injury reduction thrcn/gh chcnges in 
playground layout and ctesign. 

Table I, which follows, shows the breokcbwn of injuries by type of equipnr^t 
Involved and hazard pattern. These distributicms are discjss^d ond analyzed, 
relative to the objectives, in subseqi^t secticms. 



Bstlwttd 8ia^ 



Tm^9 1. 

of Fublio PU^^roumi BQulpMQt itelat«d Injuries b]r tfpm of 
EquipMfit and Sasard Patt^v* 

January 1* 1977 - Dmo^^tmr 31 1 1977 






Total 


Alia 
to 
the 
Surface 


Falls/Struok 
S«a» Piece 
of 

Equlpomt 


Fftlls/Strueic 
Another 
fiece of 
Bqui^Miit 


lapaot 

iflth 
Moving 
EQul^mt 


Plnoh Polnta/ 
Protrusion/ 
Simrp G^8/ 
Sharp Points 


Against 
or Ran Into 
Equip«ent 


tteknoMii 


Total 


92,560 
(100. Of) 


(59. 7S) 


.10,3^ 
(11-2S) 


708 
IP.8S) 


7,(^6 
(7.W 


^,472 
(^-9S) 


7,576 
{8«ZS) 


7,281 

n.9t) 


Swings 


£ 1 f£l f 

(100.01) 


Hit Mlt7« 

(67. 9S) 


106 
(0.5S) 


(0.5S) 


r 

• 532 
(26. 0») 


1 }1 
<0,9S) 


277 
(1-3S) 


617 
(2.9S) 


Slides 


15,0^9 
(100. OS) 


10.188 
(67. 7S) 


9^8 
(6.3S) 


602 

(4. OS) 




. 1,701 
(11. 3S) 


1,264 
(8-W 


331 

(2.2S) 




U,371 
(lOO.Of ) 


(51.ttS) 


(12. IS) 




(15. 8S) 


122 
(2-8S) 


83 
(1-9S) 


70* 
{16. 1«) 


Cllsbera 


( 100. OS) 


19.596 
(HO. 71) 


(21. 9S) 






1.31^ 
(3.M) 


5.952 
(15-4S) 


3,208 
(8.30 




















Merry- 
Go-Hounds 


7.332 

(100, OS) 


5.330 
• (72. 7S) 


293 
(^.OS) 




396 
(5.^S) 


1,1^«I 
(15.6S) 




169 
(2.3») 


Other 


5.881 
( 100. OS) 


3,17b 
(5«I.0S^ 






a*i7 
(7.6S) 






2,252 
(38. 3«) 



• Derived through application of proportions identified by April 1978 Rectal Study to HEISS Eatiaste f«- 
January 1, 1977 - Deceotwr 31, 1977. 

Uoie' riiiviif*. nay not add to totals due to indep*?ndent rounding and derivation procedures- 

V 

Source: U.S. Consumer Product Safety Coamissior. 

Diraotorate for Haz;*rd Identification and Analysis - Epidealology 
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II. Analysis by Hozgd Pottem 

This section discusses the risks of injury associated with public playground 
equipment and presents the fre<^uency and detailed analysis for each of the major 
types of accident. In ackiition, the effects of surfacing materials on fall injuries 
are examined. The effects ot playground layout and design are also discussed. 

A hazard pattern is a c^ossificption of events resulting In product-rotated 
injuries. Hazard pattern infc -nration was gathered through the hEtSS* based 
special study, and the proporti< is derived were applied to the .lotional estimates to 
get the number of injuries by h.izard pattern. 



Table 2 

Estimated Number of Pirtjlic Playground Equipment Related Injuries by Hazcvd Pattern 



# 

Hazard Patter^ 

* 


NEISS Estimate ' 
fcf Year 1977 
Based on 
Study Data 


Percentage 


^ TOTAL 


92,600 


100% 


Foils to Surface 

Falls-StnK;k Same Piece of Equlpmwit 


. 55,000 
10,300 


59%^ 
11% ' 


Falls-StriKjk Another Pleee of Equipment 


700 


1% 


Falls - Sub Total 


66,000 


72% 


Impcrct With Moving Equipment 


7,100 


7% " 


Protrusions, Pinch Points, Sharp Edges, 
and Sharp Points 


k,500 


5% 


Fell Against, "Onto, or Into Equipment 


7,600 


8% 


Unknown 


7,300 


8% 



Source? NE15S emergency room based ^jecial study, April 10, 1978 -\wiy I, 1978. 



U.S. Consumer Product Safety Commission 

Directorate for Hazard Icitentificaticrr md ArKilysis - Epidemiology 



♦ Notional Electronic Injury Surveillcvice System, a probt^ility sample of U.S. 
hospital emergency rooms, (See Appendix C. for descriptiwi.) 
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Folto'to Surface 

!• Injuries \ 

More deaths (2^) reported Ihrmi^ the death certificate do|a base 
, from (^73- 1 977 ratted from falls than from ah)f other haxfflrd pattern. 
AAost of these were csmi^ by head Injuries. In adcfition the most 
frequently reported type of accidental injury nisulted from falls or ^ 
jumps from equiprr»nt to the und^'lying sur^ice. Approximately 55,000 
of the 93,000 injuries which, occurred in 1977 o ccurred in this way. 
' Over half of these injuries were lacerations or contuslons/afarations} 
^ one>fourth were fractures or dislocations. Concussions, strains, sprains, 
hematomas, internal organ injuries, and punctures were also sustained. 
(See Table M, App^ix A.) 

Injuries to the head area, oithou^ frequent (39 percent of the 
total), were lacerations or contusions/d>rc»lons in eight out of every ten 
cases. One In every ten of the head injuries was a concussion. Other 
head injuries Included dislocated teeth, sfH^ined necks and hematomas. ' 
. Arm Injuries were just over one-third of all injuries from falls to the 
surface reported through the study. Two-thirds of these were fractures, 
dislocations, or strolns/i^ains. * 

The most convnon injury suffered thrcH^ o foil was o l<M2erdtion 
or contusion/abrasion to the heed area. The next most common Injury 
was 0 fractured br dislocated arm. 

The victims felf from some type of climbing oppo-atus in 36% of 
the cases. Additionolly, 26% fell from swings <Bid dxxit 19% fell from 
slides. (Table I.) Among those cases which cited the reason for the 
fall, several ccuses were mentioned. Those victims who fell from a 
piece of climbing q^paratus stated that they slipped, lost their p-ip, lost 
their balance, were pufhed, bumped, etc., by wiother person or they 
missed a bcr or rung whiie swinging from one to another. Thsme victlnts 
who fell from a swing mentiwied that they lost their boloice, lost their 
grip or sli(^>ed from the equijmtent. Th»» who fell frcwn slides 
mentioned that they were pushed or bumped, slipped or lost their grip or 
balance as reascns contributing to the fall* 

2. Voriables Affecting Fall Injuries 

a. Surface , 

Of the falls to the surface for which the surface was Icnown, 
approximately 4 1 po'cent invol wd natural suri<xxs, AO percent involved 
protective surfaces and 19 percent involved paved surfaces. Surface 
was krK>wn for B6 p^^cent of the foils to the surface. 



For the purpose of this report surfaces hove been grouped Into 
three main type« natural, protective, ond paved. Motwol Mfffaoes 
Include gnm, bore eosth and rocky eorth, with a great deol of variation 
within each category. Protective surfoces Include sand, (^ovel, rufcte* 
matting, wood dilps and similar surfcses. ■ Aiqpholt, ma c odcan and 
concrete mdce up the paved category. 

To evaluate the relative severity of Injuries associated with the 
three major types of si^foces, injwies were grouped by diagnosis into 
severe or non-^severe injury categories. Lacerations, contusion^abro- 
. sions and avulsions were cl(»sifled as *^non-Mvere.** Froctt^res, 
disiocations, Ifhiins/sprains, concussions, internal organ Injuries, and 
hematomas were classified as "$mme,** 

Surfaces 



T 





Natural 


Protective 


Paved 


Total 


100% 


100% 


100% 


Not Severe . 


47% 


,^69% 


58% 


^vwe 


53% 


31% 


42% 



As cm be seen in the tabietdrnve, tl« hl^st prapmiian of severe^ 
injuries occurred on natural surfaces. The lowest proportion of sevwe 
injuries was as»>ciated with (protective surfaces. 

' Using the.above definition of severe injuries, 52 percent of severe 
injuries occurred on natural surfaces, 30 percent occurred on protective 
surfaces, md 1 8 percent occurred on paved surf cK^es. 

f^elimlrKiry results of the consumer defKity surwy on ploygrcHmd 
surfaces* Indicated that of playground surfaces in use, 50 percent were 
natural surfaces, 40 percent Were protective surfaces, and 10 percent 
were paved surfaces. These 'findings ate displayed relative to injuries 
ond severe injuries in the following table. 

. Piaygroumi Areo Injuries Severe Injuries 



Total 


100% 


m% 


100% 


Natural Surface 


50% 


41% 


52% 


Protective Surface 


40% 


40% 


^% 


Paved Surface 


K)% 


19% 


18% 



Survfey a)ndK:ted from Septen^r 1 3, throu^ Octot»r 27, 1978 In a sample 
of 36 urban and suburban counties selected from oil urboi (snd suburbm 
counties natlorrally. 
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The fdtAm dww& thot paved surfaces occount fbr a prpportlon of 
the Injuries wWdi is Simost double the proportion ^ tt» surfoces In uie 
which are paved. The mns b true for the proportion 3f severe ln>iries 
which occur on paved surfaces. 

As can be seen, protective surfaces occount tor more of the 
Injwies but fewer of the 8ev«« injuries thon iW be expected relative 
to the nwnbw of protective surfaces In use. 

Natural surfaces, olthou^ accounting for more Injuries than 
either of the other types, €^ff>e(r to be less likely, relative to exposwre, 
to be Involved In on lnK»ry thcsi eithra- of the other types. The 
propw^ion of severe injuries which Involve ndturol siA-foces Is almost 
equal to the prc^tlon of surfaces in use whldi ore noturol. 

In swTwnoryi Injuries from falls to paved sirfoces <re more 
frequent ©td more severe tlwn would be expected frwn exp^ure. 
h4atural surfaces <ffe Involved In relatively fewer Injuries but do not 
reAjce the ^verity of Injury. Protective airfoces do not <wear to 
affect the frequency of injury but the data indicate that they moy^ 
reduce the severity of Injuries which do occur. • 



Distance 



The dlst<»ice which the victim fel! could not be determined in one- 
third of the falls. As ccm be seen inTc4>le 3, cpproximately half of an 
fall Injuries for which distance could be determinJed, involved falls ot 
less thcHi k feet. This Included 77 percent of foils fn^n swings Orfid 62 
percent of the falls from see-saws. It is noteworthy thot only about 10 
percent of the falls from slides were from un<ter h feet. Seventy-eight 
percent of falls from slides were from sjx feet or dx>ve. 



Table 3* 

Public Playground 1^[ulpeiert Related Fall Injuries by Fa^l Diptance 
(^rumulative Percent Distribution by Type of ^uipaent 



Distance of 
Pall* 


All 
Equipment 


Sirings 


4 

Seesaws 


Slides 


Climbing 
A|^>aratus 


Other 
Equips^t 


Less Than 2 Feet 


'6% 


1* 


— ■ 


— 


9% 


13% 


Iiess Than 4 Feet 


50% 


77% 


62% 


9% 


30% 


S4% 


Less Ulan 6 Feet 


76% 


86% 


75% 


22% 


77% 


94% 


Less Than 8 Feet 


93% 


99% 


100% 


69% 


93% 


96% 


Less Than 10 Feet 


99% 


100% 


100% 


^4% 


99% 


100% 


10 Feet or More 


100% 


100% 


100% 


100% 


100% 


100% 



* Includes only cases in which distemce was known. 
Notes Data in this table extracted from Table A6, Aj^pendix A. 



Sources NEISS emergency room based special study, April 10, 1978 - May 1, 1978 

U.S. Consumer Product Safety Cosnnission ^ 
Directorate for Hazard Identification and Analysis 




Fqllt-Sfr^ck Sarrm Piece of Equipment 

Approximately 10^300 Injuries occurred during 1977 when children fell 
from playground equif^nent and struck f«iother pvt of the same piece cf 
equipment. Mere than 8 of evsry 10 such injuries Involved climbing 
opp^^itus. Atttiough injiH'les of this type did occur on types of equlMnent 
other thai climbcS^, It was not a major potton for other types of equipment. 
This fact is umlerstcBKiable in iight of tlie nature of the equipment Ue^ only 
climbers and slides (which were second in frec^iency) really present the 
opportunity for this type of accident. If this pattern is comblnMl with fails to 
the surface, two-thirds of the injuries on ciimbing qjparotus ore ted 
for. Half of the injuries sustained in this mar»ier w«% Ivsod indies. 

Many victims reported slipping, losing their boloncet or being '^Knhed 
prior to the fall. In addition, review of in-depth investigations Indicated 
injuries whicfi occurred when children fell bock against equipment after 
dismounting it. 

Falls-Struck Another Piece of E<g.ipment 

The estimate of 700 injuries associated with this pattern is based on 2 
eases repcH^ed through the study. These victims fell from a swing and a see- 
saw. The occurrence of tiie^ injuries, although the frequency is low, 
incflcates the presence of an avoidoble htazo-d. If It is possible for a chiM to 
fall from one piece of equipment <m6 strike <y»other, separate piece of 
equipment,' the equipment Is too ck>se together. Falls occur on playgrounds 
frequently eiough to be an expected occurrence, and piay^<Mind la)^>ut and, 
design should not create the oddirional hazard of equipment sufficiently close 
together this type of (K^cictent to take place. 

impact With Moving Equipment 

An estimated 7,100 injuries occurred as the result of a person being 
struck by a moving piece of e<^lpment. The» Injuries represent just Over 
seven percent of the total. It is worthy of note that three out of evfs-y five 
sucM accidents involved children less tlxni five years of a^. 

Ei^ty percent of the impact inflicted Injuries w^e lacerations, 
contusions, w (Xinctures. Otiier injuries wre henrKitonxis, internal organ 
injuries, fractures and dislocations. Nine out of ten Im^Kict Injuries were heod 
injuries. The h<rKi and arm were the otiier body parts injured. (T<d>ie A4, 
Appendix A.) 

Impact type injuries occurred primarily on swings of some type, 
however, see-»3ws md merry-cp-rourub wcM-e also Involved. While tiie small 
sample size limits inference dxHit ty^ of product Invol^d, it cqipea^ from 
the data that the Injuries to children less than 5 years of oge involve swir^ 
md that olcbr children sustalr^ impact injuries from all 3 typ^ of 
equlpm«it. Th» acclctent seqiw^es (re different, however, end it (^if^rs 



that young children ore injured because they are le» developed in their motor 
skills or becouse of an unoworeness of the hazards, while children over five 
ore frequentiy Injured while indulging In some form of horseplay. 

Investigation of cases involving impoct revealed 2 important p'.>ints. 
While accident victims were struck by swings rather thai by tN* body of thte 
occupant, many children were injured when they were struck by occupied 
swings which strike with greater fou^ than unoccupied ones. 

Generally, spocing did no* appeor to ploy a port in these Occidents. 
Most of tl-« equipment involved hod from 18" to 24" between moving 
components of equipment. However, i is also noteworthy that none of the 
victims were injured while running between broadly spaced components. 
Spacing between separate pieces equipment {'.e. swings and slides) may 
have been a factw in one impact case, but in v/en^fot this hozard did not 
contribute to injuries from impact with moving equipment. 

Protrusions, Pinch Points, Sharp Edges, c^d Sharp Points 

These hazards, which are directly related to the equipment, accounted 
for 1^.9 percent of the total injuries. All of the victims were between 5 and 
10 years of age. Injuries involving these hazards occurred to the head, haid, 
arm, leg, foot, and trunk. As would be expected, most of the injuries were 
lacerations or contusion/abraslcxis (65 percent). Investigated coses involving 
these hazards indicate that in many mstances rusty or broken equipment wos 
involved. 

Fell or Rc nto t jr Against Stationary Equipment 

Seventy-six hundred injuries occurred when children fell or ron into 
stationary playground equipment. Nearly 9 out of 10 of these injuries were to 
persons in the 11-14 age groi^). Almost oil of these injuries were to the head 
region. In-depth investigations of this pattern revealed that victims were 
preoccupied by their participation in other activities, such as baseball or 
catch, rather than playing on the equipment. Some victims were pushed or 
shoved while playing near the equipment end fell against it. 

While in many cases, accidents of this type may be unavoidable, except 
through more cautious behavior on the part of the children, playground design 
may still be a factor. Playground planning to separate activities such as ball 
playing from the area of the equipment may help reduce injuries from running 
into equipment. 
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III. Aixilysls by Type of Equipment 



The traditional categ<M-ies of playground equipnrrent are swings, slides, see- 
saws, climbers, and merry-go-rounds. These categories include the equiprwnt that 
makes up most of the playgrounds in the country. There are also nrwny new designs 
which combine these categories, but generally the port of the equipment involved 
in an accident can be included in one of these categories. Within the categories 
there are variations also, there are several different types of swings; slides of 
differing heights and configurations, end several types of climbers (horizontal 
ladders, chinning bars, etc.). The same type of situation exists for see-saws, 
merry-go-rounds, and other types of equipment. This section discusses public 
playground equipment injuries broken down into the traditional groupings by type of 
equipment, in an effort to examine the relative risks of injuries associated with 
each type. As can be seen, tl^ bulk of the injuries fit into the categories used. 

Preliminary results of the consumer cteputy survey on playground surfaces, 
shown in Table U, below, indicate that swing sets represent 20 percent of the public 
playground equipment units in the country. Slides represent 12 percent; climbers 
represent 5 1 percent! merry-go-rounds 5 percent; see saws 6 F>ercent. Other equip- 
ment such as ^ring action riding animals and combination equipment accounts for 
6 percent. 

Table 4 also shows the distribution of injuries by type of equipment. As con 
be seen swings account for 23 percent of the injuries; slides account for 16 
percent; climbers ^2 percent; merry-go-rounds 8 percent; see-saws 5 percent. 

The frequency of injuries associated with each type of equipment is roughly 
proportional to the amount of equipment in use. 

Table li. 

Estimated Number of Public Playground Equiprr^nt Related Injuries by Type of Equipment 
Comparison "sf Distribution of Injuries by Type of Equipment with Proportion of 

All Equipment by Type of Equipment 





Number of 


Percent , of 


Percent of 




Injuries 


Injuries 


Equipment 


Swings 


21,277 


23% 


20% 


Slides 


15,0^9 


16% 


12% 


See-Saws 


a, 371 


5% 


6% 


Climbers 


38,650 


42% 


51% 


/ViCrry-Go-Rounds 


7,332 


8% 


5% 


All Other 


5,881 


6% 


6% 



Source: NEISS emergency room based Special study, April 10, 1978-May I, 
1978 and consumer deputy survey of playground surfaces September 
13, 1978-October 17, 1978. 
U.S. Consumer Product Safety Commission 

Directorate for Ho^tard Identification and Analysis - Epidemiology 
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A. Swings 



TihS estjmoted number of injuries associated with public swings in 1977 was 
approxinnately 21,300. The study data revealed that one-four^ of the swing 
related injuries involved moving impoct. Slightly over two-third^ of the injuries 
resulted from falls or jumps to the surface. There were a few Injynes Involving the 
renrwining hazard patterns. Over one-third of all swing injurtes were to children 
less than 5 years of age. Almost half of all injuries to this age group involved 
swin^. Another third of swIrKi injuries were in the 5-7 age groi^. 

tight death certificates Indicating public playground swing involvement were 
received from 1973-1977. Patterns indicated were hanging (by the chains), falls, 
moving impact, running into the equipment, and in two separate instances 
equipment falling cffvd failing on the child. 

Cases of swing impact were investigated as part of the study and It was 
noteworthy that several of these irwlicated the Involvement of chair type Infant 
swings. This type of swing may be quite heavy and thow in ihe investigated cases 
had hard comers or ridges as well. 

As might be expected, four out of every five cases of moving Impact Involved 
swings. 

B. Slides 

An estimated 15,000 injuries related to slides are projected for 1977. Twelve 
thousand of these involved falls. Falls to the surface made up ihe bulk of the 
injuries. While falls from most types of equipment were from uncter 6 feet, falls 
from slides were mostly from 6 feet or more. This may be because it is necessary 
to climb to the top in order to properly use a slide, while other types of equipment 
are either lower or present an equal risk of falling at all heights. Nine deaths were 
attributed to falls from sliding boards from 1973-1977. Al! but one of these deaths 
resulted from head injuries. Clothing entrapment was another important cause of 
sliding board related deaths. Ropes were also involved. In these cases the clothing 
or rope caught at the top of the slide and the victim was strangled i^jwi sliding. 

C. See-Saws 

It is estimated that see-saws were involved in approximately ^,400 Injuries 
during 1977. Although one of every six see-saw injuries involved impcrct, falls to 
the surface or to another part of the see-saw assembly accounted for most of the 
other injuries, about two-thirds of the total. Investigated cases indicated punctures 
involving large splinters from worn, po<wly maintained, or damaged wooden see- 
saws to be a problem also. Children injured on see-saws were of all ages, but 
almost 80 percent were between 5 and 10 years of age. No deuth certificates 
indicated see-saw involvement. 



12 U; 



D. Climbino Appctfctig 



Climbing apparatus, wos involved in mare playground equipment related 
injuries (approximately 38,650) ihan any ott^er type of equipment In 1977. Over 
half of these injuries resulted from falls to the surface. Another 22 percent 
resulted from falls in which the victim struck another pnrt of the same piece of 
climbing apparatus. Fifteen percent of the victims were injured when they fell 
against or ran into climbing apparatus while on the ground. About 1,300 persons 
were injured by protrusions, pinch"^ints, sharp edges or shKirp points. 

Injuries involving climbing apparatus ore obout equal for age groups consisting 
of children within the 5-7 and 8-10 year group. These two grcHJps each account for 
one-third of the total. Children 1 1 through 14 years of age were th*» ney most 
frequently injured group. One In every ten injuries involving climbing^ apparatus 
was to a child less than 5 years of age. 

A total of 9 deaths, occurring during the period 1973-1977, were reported 
through the death certificate data base; seven resulted from falls. One was not 
clear enough to identify how the death occurred, cmd in another the apparatus fell 
on the victim. 

E. Merry-Go-Rounds (Whirlers) 

Most of the 7,3(K) merry-go-round injuries in 1977 involved falls to the 
surface. Investigated cases indicated that children either lost their grip and were 
thrown from the apparatus, fell down while pushing it or fell while on the 
equipment. Those who fell v/hile pushing were in some instances then struck by the 
device. Those who fell while on the merry-go-round struck or were struck by the 
gripping bars, or struck the base itself. Two death certificates hove been received 
which identify the involvement of merry-go-rounds; lx>th deaths resjited from falls. 
Pinch point and entrapment hazards have been identified particularly when the 
equipment has been damaged. Impact occurred in wie Investigated case when a 
child on the equipment put his leg out and struck the victim with the force of the 
device's rotation. The victim suffered a broken femur. Very few of the merry-go- 
round related injuries involved children less than 5 years of age. Those in the 5-7 
age group were most frequently injured, 

F. Other 

Other types of equipment involved in injuries reported as part of the special 
survey were spring action riding equipment, rope or tire swings, ond sandboxes. In 
addition there were many cases (4 percent olP the total) in which the type of 
equipment wos unknown. Half of the victims of injuries involving other or 
unknown equipment types were in the 5-7 age group. Falls accounted for over half 
of the injuries. Impact with moving equipment was also reported, and in 40 percent 
of the injuries the pattern was unknown. 
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IV. Study Results far Locqflon, Equipment Condition^ Equipment Mqterlal ^^^ 

Sixty percent of the public playground equipment Injuries reported through 
the study occurred on school playgrounds; twenty-nine percent were on pork play- 
grounds. Apartment complex playgrounds were involvml in 6 percent of the 
Injuries; day care centers in 5 percent. . 

in response to the questlonnoire inquiry ahoui equipment condition, It was 
reported that the equipment was broken or failed at the time of the accident In 
about 4 percent of the coses. 

Metal equipQient was involved in 76 f^rcent of the study case^ wooden 
equipment was invoiVed in 9 percent; and in 9 percent th« nrKiteridI was rK>t stated. 
Other materials repeated were rope, ri^^*, fiberglass, ond drain. 



V. Public Playground Equipment Related Deaths 

Thirty-six death certificates reporting public playground equipmeit Involve- 
ment were contained in the CPSC death certificate data base between 1973 and 
1977. Patterns resulting in (teath were falls, impact with moving equipment, 
clothing and body port entrapment, running into equipment, and foiled equipment 
falling onto victims. 

Eight deoths were reported for swings, thirteen for slides, nine for clirrUwrs, 
two for merry-go-rounds, and one death involved a tree house. There were three 
deaths for which the type of equipment was urJ<nown. No deaths were reported for 
see-saws. 



is 
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Table 5. 



Public Ploygrourxl Equipment Related Deaths, 1973-1977 by Type of E<^ijm>ent <md Hazard Pattern 



• 




Hazard Pattern 


Type of 
Equipm«it 


Total 


Falls 


Impact 

witn 
Moving 
Ec^lpment 


Entrapment 


Doay 
Part 
Entrapment 


r%tHPiing 

into 
Equli^nent 


EquifKi^t 
Fell 

On 
Victim 


Urt<nown 


Total 


36 


23 


2 


4 


2 


1 


3 


1 


Dwin^s 


Q 


3 


2 






1 

1 








i «7 


Q 
Q 




4 








1 


Climbers 


9 


7 






1 




1 




Merry-CiO-Rounds 


2 


2 














Tree House 


1 


1 














Unknown 


3 


2 






1 









Source; Death Certificate Program 

U.S. Consumer Product Safety Convnfssion 
Directorate for Hazard Identification and Analysis - Epidemiology 



DATA TABLES 
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Appendix A - Dotq Tobies 



Table Ai. Comparison of the Distribution of Estimated Public and UnkioWn 
Location Playground Equipment Related Injuries f&r 1977 W|th Those 
Injuries Identified as Pl^IIc Playground Equip.Tient Related Throu^ 
April 10, 1978 - May I, 1978, Special Study. 

f 

Table A2. Type of Equipment by Hazard Pattern, Cross-Tabulation of Estimated 
Injuries from Special Study Data» 

Table A3. Age of Victim by Hazard Pattern. Cross-Tabulation of Estimated 
Injuries from Special Study Data. 

Table A4. Hazard Pattern by Diagnosis and Body Part. Cross-Tabulation of 
Estimated Injuries from S{^ial Study Data. 

Table A5. Fall Injuries, Playground SurfcK:e by Diagnosis and Body Port. Cross- 
Tabulotlon of Estimated Injuries from Special Study Data. 

Table. A6. Fall Injuries, Distance of Fall by Type of Equipment. Cross-Tabulation 
of Estimated Injuries from Special Study Data. 

t 

Table A7. Type of Equipment by Age of Victim. Cross-Tabulation of Estimated 
Injuries from Special Study Data. 

Table A8. Location of Public Playground Equipment Injuries Reported Through 
Special Study. 

Table A9. Derivatioi of Adjusted Annual Estimates by Type of Equipment, 
Through Application of Results of Special Study. 
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Tc^ieAI. 

Conporfson of the Distribution of Estimated Public and U4<no^ Location Playground 
Equipment Related injuries for 1977 With Those Injuries Ideitifled as Public Playground 
Equipment Related Injuries Through the Spwiol Study* 



VARIABLE 


NEISS 1977 


STUDY DATA 


Type of £a\iipiDeat 

Slides 
Seesaws 

Clififelpg Apparatus 
Other /Unknown 


45.790 (36. 4Z) 
20,138 (16. OZ) 
7.253 ( 5.8%) 
38,642 (30.72) 
13.882 (11. IZ) 


1 729 ("23 5Z^ 
741 (10. IZ) 
323 ( 4.4Z) 

3,649 (49. 6Z) 
919 fl2 51^ 


Ase of Victim 
0-4 
5-7 
8-10 
11+ 


^l,m (25. 5Z) 
39,855 (31. IZ) 
27,902 (21. 8Z) 
25,606 (20. OZ) 


1,150 (15. 6Z) 
2.831 (38. 5Z) 
2,004 (27. 2Z) 
1.377 (18. 7Z) 


Sex of Victim 
Male 
Female 


65,633 (52. OZ) 
60,463 (48. OZ) 


4.668 ^TSTTAZ) 
2,674 (36.3%) 


Disposition of Case 
Treated and Released 
Hospitalized 


117,132 (92. 9Z) 
8,806 ( 7.0Z) 


6,852 (93. IZ) 
509 ( 6.9%) 


Diaf^osis 

Laceration 1 Contusion/ 
Abrasion, Avulsion 

Fracture, Dislocation, 
Strain/Sprain 

Concussion, Internal 
Organ Injury, Hematoma 
Other 


78,858 (53. 6Z) 

43,561 (34.5%) 

7,084 ( 5.6%) 
1.623 ( 1.3Z) 


4.030 (54.8%) 

2,319 (31.6%) 

954 (13.0%) 
57 ( 0.8%) 


Body Part 

Head and Face 
Arm and Hand 
Leg and Foot 
Trunk 


57,697 (45.7%) 
37,104 (29. 4Z) 
17,521 (13.9%) 
13,744 (10.9%) 


3.602 (49.0%) 
2.026 (27.6%) 
1.082 (14.7%) 
638 ( 8.7%) 



♦ r^CISS emergency room based special study, April ID, 1978-May I, 1978 

Source: U.S. Consumer Product Safety Commission 

Directorate for Hazard Identification end Analysis - Epidemiology 
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Tobte A2. 

Type of EcMimmt by Hcoord Pcittwn 
Crots-TobulQflQn of EfWrnotBd In^ff-ta from Spaciot Study Qato* 



Type 
of 

fic^jipmcnf Total 



Faili 
to 
the 
Suffoce 



foils/Stnick 
Some Pioco 
of 



Fdli/StTMck 
Another 
Piece of 
Equipment 



HosordPQttcm 



impoc* 
with 
Moving 
Equipment 



Pkich Polnti/ 
ProtnisioiV 
Shorp Edges/ 
^virp P<^tB 



Fell 
Attrfnst 
or R i Into 
Equi|/nent 



Totol 7,361 k,2m 916 

(iOO.0%) (Sa.2%) (\2A%) 



39 543 



321 6M 
(M%) tB.9%) a2%) 



Swings \,€A6 M17 

(100.0%) {67.9%) 



8 9 ^ 

(0.5%) .^ ((J-5%) (26^) 



IS 2' W 

(0*9%) iUl%i (2.9%l 



Slides 741 502 

noO.0%) (67 J%) 



k7 
* (6.3%) 



30 

(^,0%) 



2 



Vt 62 16 

(11.3%) CB.4%) (2.2%) 



Sfx-Sawi 323 166 39 

(100.0%) (SLiit) (12.1%) 



(IS.8%) 



9 6 S2 

(2J%) (1.8%) (16.1%) 



Climbors 1,659 1.85^. 800 - - 126 %S 

" (100.0%) (SO.7%) (21.9%) «3.ii%) (15.4%) (8.3%) 



Other/ 2iii 
Uriknowu (100.0 fe> (V».0%) 



cT^'ounds (l(KhO%) uTl'h) (^^%> (15^6%) (2.3%) 



31, - - 171 

(7.6%) (?8.3%) 



• t>JLlSS finprfjenry rcxam Ixiwd sp«-:al study, April 10, 1978-Moy I, 1978 

Source: U.S. ('onsum^ ProdiK t Safety Cotrtmission 

Director (iff Jof Hazard Idemfificotion ond Analysis - Epidemiology 



Table .A3. 
Age of Victim by Hazard Pattern * 
Cross-Tabulation of Estimated Injuries from Special Study Data* 



Age 


Total 


HAZARD PATTERN 


Impacii With 
Moving Equipment 


Pinch Pclnts 
Protrusions 
Sharp Edges/ 
Sharp Points 


Falls To 
Ihe Surface 


Falls Struck 
Same Piece 
of Equlpmenti 


Falls Struck 
Another Piece 
of Equipiaent 


Fell Against 
or Ran Into 
Equipment 


1 ■ 

Unknown 


TOTAL 


7.360 
(100.0%) 


543 

aoo.0%) 


322 
(100.0%) 


4,284 
(100.0%) 


915 
(100.0%) 


39 

(100.0%) 


652 
(100.0%) ! 


602 
100.0%) 


0-4 


1 147 
(16*) 


317 
(58%) 


— 


633 
ilSt) 


94 

(10%) 


9 

(23%) 


48 

(7%) 


46 
(8%) 


5-: 


2,831 
(39%) 


96 

(18%) 


174 

(54%) 


1,984 
(46%) 


238 
(26%) 


— 


25 
(4%) 


314 
(52%) 


8-10 


2,004 
(27%) 


83 
(15%) 


148 

(46%)' 


1,133 
(25%) 


535 
(59%) 


30 

(77%) 

\ 


7 

(1%) 


68 

(11%) 


11-14 


1,275 
(17%) 


31 

(6%) 




489 

(11%) 


48 

(5%), 




572 
(88%) 


135 
(22%) 


15+ 


100 
(1%) 


16 

(3%) 




45 

(1%) 








39 

(6%) 



• rCISS emergency room based special study, April 10, 1978-May I, 1978 
Sources U^. Consumer Product Safety Commission 
ErJc Directorotc for Hazard Identification and Analysis - Epictemiology 



Hazard Patttfn by OiggnotU <nd Body Part 
Cro»-Tobutation <rf Estfmatwl injuries from SfMcIof SkiOf bato* ' 



Ufttard Patteni 
Diagnosis 


TOTAL* ♦ 


son PART 


Head & Face 


Ar« 4 Hand 


Lag 4 Foot 


Trunk 


Impact vlth Moving 
Eftuipnsnt 


3^3 
ClOO^) 


469 


S8 
(IIX) 


16 


— 


LAcsrarioofi 

Ghi t ua i ona / Ab r o i cma 

Avulaicma 


432 
(80X) 


398 
(732) 


34 


— 


— 


Fractures « 

Dislocatlona, 

Straiaa/Spraina 


40 




24 
(42} 


16 
(32) 


— 


Coocuasion, 

locamal Organ Injury. 

Iksnatoaa . 


71 
(13t> 


V 71 
(13X) 


— 


— 


— 


Pinch Foints 

Protruaiona 

Sharp EdRsa & Points 


322 
(l(^t) 


68 
\***/ 


65 
^202) 


116 


73 

V* J*/ 


Lscaraticms > 

Cont ua i ons / Ab r as i ons 

Avulsions 


(65Z) 


68 


65 
\^0a; 


.6 


70 


Fractura, 
Dia iocs t ions* 
Strains. Spraios 


103 
Oil) 






103 




.Con c us si Otis « 

In terns I Organ Injury » 

tiseatoQia 












Falls to Surface 


4»283 
^ (100%) 


1.679 
139X5 


1,676 
C3925 


665 
(162) 


249 
(62) 


Lacerations, 

r'nti ^its 4 nntt / Ah FAB 4 nna 

Avulsions 


2,307 


1,354 
C32Z) 


536 
(1321 


208 
{52) 


195 
f5« 


Fracturss. 

St r^ns/ Sprains ^ 


1,690 
(39X) 


96 

(2t) 


1,119 
(262) 


451 

(iixr 


24 
(OX) 


ConA»ssions, 

Jiftemsl Organ Injury, 

Maatoms 


138 


195 

(5%) 


21 
(02) 


6 

(02) 


16 

(01) 


Falls: Struck Saae 
EauipDsnc 


916 

(IQOS) 


459* 


82 
(92) 


72 

m 


303 

ait) 


lacerations. 
Contusions /Abrasions , 
Avulsions 


724 
<79%) 


365 
(40t) 




56 
(62) 


303 
(33X) 


Fractures • 
Dislocations, 

Strains/Sprains 


192 
(21%) 


94 
(lOX) 


82 

(92) 


16 

(22) . 




Internal Organ Injury, 
HasatOM 












Fell ^ainat or Ban 

Into Equipiaent. 
Fflls: Str%k . 
Other EQuipsjent 


692 
(lOOZ) 


633 

(91Z) • 


18 
(32) 


(62) 




Lacerations, 
Ccntusions/AbrasivOns , 
AvuIsionV 


113 
(16S) 


113 
(162) 








Fractures, 
Dislocstionsr 
Strains /Sprains 


'31 
(5%) 


6 

(12) 


18 
(32) 


/ 

(12) 




Concussions, 
iQtcmsi Organ Injury 
{iattatofi^a \ 


548 

(79:) 


514 
(742) 




34 

(5J) 




UHKNOWN 1603 (1001)1 - ! - 1 - 1 - 



* emerqencY room boaad tpMHof study, April !0, f97B-May I, i97B 

^ The "All Other** cotegortes for both Body Port ond Dia^K>$i$ c»^c included only in the Totois, 
Source: U.S. Consomer ProdiCt Safety Commiiaion 

Dlrectorote for Ho2du^d fdentlf Icotion ortd Arxslysis - Epidemiology 
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Fall Injurltfi, Playground Surfoc© by Dlognoslf and Body Pert 
Crass-TdMlotion of EsUmotedlniurlos from Special Study Data* 



Surface and 
Diagnosis 


TOTAL** 


BODY PART 


Head & Face 


Ars & Haod 


Leg & Foot 


Trunk 


NATURAL SURFACE 


1,521 
flOO« 


457 


714 
(472) 


226 


124 
(M^ 


Lacerations • 

Contusions /Abrasions , 
Avulsions 


705 
(46X) 


323 

(215) 


199 
(132) 


95 
(6%) 


88 
(6X) 


FractursSt 
Dislocations, 
S t rains / Sp rains 


683 
(45X) 


31 
(2X) 


515 
(34%) 


131 
(9%) 


6 

(0%) 


Concussions 

Internal Organ Injuries 
Hematoma 


119 


103 
(7X) 






16 
(1%) 


PROTECTIVE SURFACE 


1,476 
(lOOZ) 


735 
(50%) 


1 V 

572 > 
(39%) 


102 
(7*) 


' 53 

(4%a 


Lacerations # 

Contue ions/Abrasions » 

Avulsions 


1,016 
(69X) 


686 
(46X) 


276 

(19X) . 




40 
(32) 


Fractures ^ 

Dislocations, 

Strains /Sprains ^ ^ 


427 
(29Z) 


31 
(2Z) 


287 
(19%) 


96 
(7%) 


13 
(1%) 


Concussions, / 
Internal Organ Injuries , 
Hematoma 


33 
(2Z) 


18 ' 
(U) 


9 

(1%) 


6 

(0%) 




PAVED SURFACES 


669 
(1002) 


401 
(60X) 


138 
(212) 


108 

ri62) 


22 
(32) 


Lacerations, 
Contusions /Abrasions , 
Avulsions 


367 
(55S) 


296 
(44Z) 


17 

(32) 


38 
(62) 


16 
(22) 


Fractures, 
Dislocations,' 
St rains /Sprains 


. 219 
(33%) 


34 
(52) 


. 109 
(162) 


70 

V ■ (10%) 


6 

(12) 


Concussions, 

Internal Organ Injuries, 
Hematoma 


49 
(7%) 


37 
.• (62)- 


12 
(22) 






UNKNOWN SURFACE 


616 
(lOOZ) 


86 
(142) 


252 
(41%) 


228 
(372) 


50 
(82) 


Lacerations, 
Contusions/Abrasions , 
Avulsions 


217 
(35%) 


49 
(82) 


43 . 
"(72) 


75 
(122) 


50 
(82) 


Fractures, 
Dislocations, 
S t rains /Sp rains 


362 
(59%) 




209 
(34-!:) 


153 
(25%) 




Concussions, 

Internal Organ Injuries, 
Hematoma 


37 
(6%) 


37 
(62) 




r 





» NEISS emergency room based special study, April 10, 1978-Moy I, f978 

The "All Other** categories for both Body Port cmd Diagnosis are IncliKJed only in the Totals. 

Source) U.S# Consumer ProAiCt Safety Convnission 

Directorate for Hkjzord J^entif icotlon and Anolysls - Epidemiology 
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Table A6. 

Fall Injuries y Dlstcvice of Foil by Type of Equipment 
Cross-Tabulation of Estimated Injuries from Special Study Data* 



Fall 

Distance 


TOTAL 


TYPE OF EQUIFMENT 


Swings 


Seesaws 


Slides 


CllBbing 
Apparatus 


Other 


TOTAL 


4,284 
(lOOZ) 


1,U7 
(100%) 


166 
(100%) 


i 

502 
(100%^ 


1,854 
(100%) 


645 
(100%) 


Less Than 
2 Feet 


160 
(4Z) 


6 

(1%) 






103 
(6%) 


51 
(8X) 


2-3 Feet 


1,196 
(28%) 


536 
(48%) 


99 

(60%) 


28 
(6%) 


254 
(14%) 


279 
(43%) 


4-5 Feet 


709 
(17%) 


60 
(-»%) 


?1 
(13%) 


37 
(7%) 


551 
(30%) 


40 
(6%) 


6-7 Feet 


470 
(11%) 


96 
(9%) 


40 
(24%) 


140 
(28%) 


187 
(10%) 


7 

(1%) 


8-9 Feet 


169 
(4%) 


5 

(0%) 




75 

(15%) 


73 
(4%) 


16 
(2%) 


10-11 Feet 


7 

(0%) 








7 

(0%) 




12 Feet or 
More 


22 
(1%) 






16 
(3%) 


6 

(0%) 




Distance 
Unknown 


1.549 
(36%) 


414 
(37%) 


6 

(4%) 


205 
(41%) 


673 
(36%) 


252 
(39%) 

1 



* NEISS emergency room based special study, April iO, 1978-May I, 1978 

Sources U.S. Consumer Product Safety Commission 

Directorate for Hazard Identification and Anolysis - Epidemiology 
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Table A7. 
Type of Equipment by Age of Victim 
Cross-Tabulation of Estimated Injuries from Special Study Data 







AGE OF VICTIM 


TYPE OF EQUIPMENT 


TOTAL 


0-4 


5-7 


8-10 


11-14 


15+ 


TOTAL 


7,360 


1.148 


2,831 


2,004 


1,276 


101 




(1002) 


(16%) 


(38%) 


(27%) 


(17%) 


(IZ) 


Swings 


1.645 


559 


554 


277 


223 


32 




(100%) 


(34%) 


(34%) 


(17%) 


(14%) 


(2%) 


Seesaws 


323 


37 


123 


131 


31 






(100%) 


(11%) 


(38%) ^ 


(41%) 


(10%) 




Slides 


7A0 


156 


342 


177 


60 


5 




(100%) 


(21%) 


(46%) 


(24%) 


(8%) 


(1%) 


Me r ry- go- ro unds 


556 


20 


353 


128 


55 






(100%) 


(4%) 


(63%) 


(23%) 


(10%) 




Clliid>lng 


3,650 


346 


1,240 


1,194 


827 


44 


^paratus 


(100%) 


(9%) 


(34%) 


(33%) 


(23%) 


(1%) 


Other/Unknown 


446 


30 


219 


97 


80 


20 




(100%) 


(7%) 


(49%) 


(22%) 


(18%) 


(4%) 



♦ NEISS emergency room based ^oeclal study, April ID, 1978-Moy !, 1978 

Source; U.S. Conaimer Product Safety Commission 

Directorate for Hazard Identification and Analysis - Epidemiology 
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Table A8. 

Locotion of Public Playground Ec^lpment Injuries 
Reported Throu^ Special Study* 



TOTAL 


Apartment 
Coioplex 


Public 
Parks 


—1 

School 
Play$rowidfi 


Day Care 
Centers 


Other Public 
Locations 


7,359 


431 


2,123 


4,409 


338 


58 


(100%) 


(6%) 


(29%) 


(60%) 


(5%) 


(1%) 



♦ NEISS emergency room based ^>ecial study, April ID, 1978-May I, 1978 

Source: U.S. Consumer Product Safety Commission 

Directorate for. Hazard Identification and Analysis - Epidemiology 
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Table A9. 

Derivation of Adjusted Annual Estimates by Type of Equipment 
Through Appl^ .ation of Results of Special Study* 





NEISS 1977 


Study Data 


Adjusted Annual 
Freqi^ncy Con- 
trolling for lypc 
of Equipm^t 


All Playkroimd Equipment 








TOTAL 

Home 

Public 

Other /Unknown 


166.312 
40,607 
75,041 
30.664 


13,706 
5,834 
7,361 
511 


166.312 
67,521 . 
92,560 
6.217 


Swings (1241.1289) 








TOTAT. 

Home 

Public 

Other/ Unknown 


72,078 
26,288 
16,881 
28,909 


5; 856 (1002) 
3,761 (64.2%) 
1.729 (29. 5Z) 
366 (6.3%) 


72.078 
46.288 
21.277 
4.505 


Slides (1242) 








TOTAL 

Home 

Public 

Other/ Unknown 


24,821 
4,683 

11,283 
8,855 


1.222 (100%) 
463 (37.9%) 
741 (60.6%) 
18 (1.5%) 


24.821 
9.402 
15.049 
365 


Seesaws (1243) 








TOTAL 

Home 

Public 

Other/Unknown 


8,247 
994 
3,871 
3,382 


610 (100%) 
287 (47.0%) 
323 (53.0%) 
0 (0.0%) 


8,247 ' 
3,876 
4,371 
0 


Clin?bing Apparatus (1244) 








TOTAL 

Home 

Public 

Other /Unknown 


44,890 
6,248 

32,517 
6,125 


4.238 (100%) 
462 (10.9%) 

3,649 (86.1%) 
127 (3.0%) 


44,890 
4,893 

38,650 
1,347 


All Other (1201.1234) 








TOTAL 

Hone 

Public 

Other /Unknown 


16,276 
2,394 

10,489 
3,393 


1,132 (100%) 
213 (18.8%) 
919 (81.2%) 
0 (0.0%) 


16,276 
3,062 
13,213 
0 



• NEISS emergency room based special study, April 10, 1978-May I, 1978 

Source: U.S. Consumer Product Safety Commission 

Directorate for Hazard identification and Analysis - Epidemiology 
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Anpendix B 

ANALYSIS Of TECHNICAL REQUIREMENTS SUBMITTED BY 
NATIONAL BLiREAU OF STANDARDS 
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Anqly$l$ of Recorryn ended Technical Requirements 



A. Overview 

This section evaluates the Injuries associated with public ploygroimd 
equipment in terms of the possible effects of the proposed technical requirements. 
For some of these provisions it is |X)ssible to idoitify how msmy injuries would hove 
been prevented if tte equipment IkkI met the requirements. For otiws It Is only 
possible to identify the target populatlwi without ^^ecifylng the effectiveness of 
the requirements, and for some others no quantification was pSc^ible and the risk of 
injury could be identified only throu^ the evidaficc of one «* nru^'e In-depth 
investigoticms. Because tl^ identification of risk cc>uld not be ^eciflc to each 
provision of the requirements, a net effect of the total set of requirements ccm not 
be computed. By the process of subtracting those injuries which ore not addressed 
at ail, the figure of 52,000 injuries con iya ic^tifled as the target population of 
injuries. This does not say that 52,000 injuries would hove been prev«ited by the 
requirements. What it does show Is that cn^y reduction in public playground 
equipment injuries will come from within this 52,000 injuries, which may be 
addressed, injury estimates are shown by type of equipment: 



Swings - impact and Pinch Points 4,100 

See-Sows - Pinch Points ICX) 

Slides - Falls to Surface, Falls Striking Some Piece of 

Equipment 11,000 

Climbers - Pinch Points, Falls to Surface, Falls 

Striking Same Piece of Equipment 29,400 

Other - Merry-Go-Rounds - lmpcK:t, Pinch Points, Fell to 

Surface, Fell-Struck Same Piece of Equipment 7,200 

TOTAL 51,800 



In addition, another 8,300 injuries may be addressable by attention to spacing 
and layout in playground dtesign. These were the injuries attributed to falls in 
which the victim strixrk another piece of equipment and incid«its in which (>eopie 
ran into or fell against equipment. 
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B. Listing of Provisions of Technicol Requirements 



Swing Assemby Structurol Integrity 
Swing Assembly Moving Impoct 
Strai^t Slide Surface incline 
Straight Slide Surface Exit Region 
Strai^t Slide Surface Side Hei^t 
Strai^t Slide Ladders and Stairways 

Asserr^ly, Installation, Maintenance Instructions cmd Identification 
Materials of Manufacture and Construction 

Sharp Points, Sharp Edges, Protrusions, Pinch Points, Crush Points, 
Suspended Hazards 

Equipment that Rotates About a Vertical Axis 

a. Speed of Rotation 

b. Entrapment of Bvxiy Parts 

c. Head Entrapment 

Falls From Elevated Surfaces - Guard Barrier 

Hand Gripping Connponents 

Slope of Ladders and Stairways 

Steps and Rungs of Ladders and Stairways 

Hand Rails of Ladders and Stairways 

Slip Resistant Surfaces 

Spiral Slides 
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C. Summary of Findirog 

Some of the technical requirements are directly supported by Injury data, 
these are: 

o Swing assembly moving impact; 

o Speed of rotation and base configuration for rotating equipment; 

o Sharp points, s^rp edges, protrusions,, pinch points, crush points, 
body port end entrapment; 

o Assembly^ installation, and maintenance instructions. 

Several provisions ore $^u»rally si^pc'ted by injury data; 

o Falls from elevated surfaces-^rd barrier; 

o Hand gri^^lng components end slip resistant surfaces; 

o Provisiois for slope, steps ond rungs, and hand ''ails of slide 
ladders; 

o Straight slide surface Incline md exit region. 

The following provisions are supported by the occurrences of one or more 
injuries investlgatwl priw to the special survey, ©r by deat^l certificates: 

o Strength of construction (structural Integrity); 

o Straight slide surface side height; 

o Spiral slides; 

o Head entrapment. 

These findings indicate that it may be- appropriate to address public 
playground equipment related injuries through equipment modification. 



D. DIfcottion of Provtolqnt 



Swing Assembly Moving Impact - 

Approximately 5,500 injuries involved swing Impact. Review of In-depth 
investigations assigned from the the study data reveolsd that about 30 percent of 
these injuries (1,650) would hove been prevented hod the swing involved conrH>lied 
with the proposed requirements. Another 40 percent (2,300 Injuries) occurred In 
cases which could not be investigated and may have been prevented. An estimated 
30 percent (1,600 injuries) would not hove been affected by the stffiidord. 

Strolc^t Slide Surface Incline end Straight Slide Surface Exit Region - 

These provisions oddress injuries associated with the high rate of exit speed 
al the bottom of slides. Information received Indicated at least 400 injuria of this 
type. 

Stroi<^t Slide Surfoce Side Heldit - 

Falls from the sides of slides during desrent were not quantified during the 
study. Those cases which did indicate how the fail occurred indicated that the 
» victims fell from the top of the slide. Review of the normally collected in-depth 
investigations, not conducted as part of the study, Indicated that children have 
been injured by foiling during normal (fejK^rait of o slide. These coses frequently 
invol>^ children less then 5 years of age. 

Assembly, Instollotiont Mointenc»K:e Instructions and Ictentlficgtion/Structurai 
integrity - 

Damaged or broken equipment was indicated as a contributing factor in 4.0 
percent of the ^^lat study reported injuries. Equipment falling or falllr^ down 
hras resulted in 3 deaths since 1 973. 

Incidents in which a pers<^ ran into a stotionory piece of equipm^ t may be 
attributable to loytHJt and spcK:ing between equipment. Broken equipment was 
estimated to hove been involved in 3,7(K) injuries, the other two patterns ref^resent 
8,300 injuries. 

Shorp Points, Shorp Edges, Protrusions, Pinch Points, Crush Points, Body Port 
Entropment - 

These hazards accounted for qsproximately 4,500 Injuries in 1977. 
Heod Entrapment - 

Heod entrapment in i^biic playground equipment has resulted in at least two 
deaths reported throu^ the death certificate date bose. In addition, in-depth 
investigations hove also indicated ihe potential severity of this hazard. Ibe 
frequency of this hazard pattern c<m not be iktentified at this time, and the effect 
of the proposed requirements cm not be determined. 
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Provision for Equipmgnt thot Rotates AhHmd o Verticql Axb - 



The provisions for speed of rotation and for base configuration ore aimed at 
reducing fall injuries from rotating equipment and at reducing the force of impact 
if one is structc by the ec^ipment. Approxin\ately 5,700 injuries involve these two 
hazcrds. 

Falls From Elevoted Surfaces - Guard Barrier - 

It was not possible from the study dale to quantify the presence or absence of 
guord borriers in foil injuries. While opproxinnitely 66,000 injuries, 72 percent of 
the total involved falls, it was not feasible to identify the involvement of platforms 
or guard barriers. Review of rwi-statisticolly collected in-depth investigations 
reveals that falls from platforms do occur, but the effect of guard borriers on these 
falls cannot be determined. 

There is currently no injury data supfK>rt on hand for the contention that 
children are injured when they fall while climbing on guorll bcs-riers. 

Provisions for Hand Gritting Components and Slip Resistant Surfaces - 

These provisions are intended to* reduce the probability of equipm«it users 
losing their grips on equipment or of their slipping on steps <^ platform surfers. 
Although response to the question about involvement of variables such as these' was 
sketchy, It was determined that of^roximotely 12 percent of tlw injuries on 
climbers and slides involved lost grips or foot sllppo^. Thus, at a minimum, 
approximately 7,900 injuries ore oddre^ed by these provisions. 

Provisions tr'or Slope, Steps and Rungs, and Hond Roils of Slide L odder s - 

These provisions are aimed at reducing falls from slide ladders. Altogether 
there were an estimoted 1 1,700 falls from slides. Of these it is estimated that at 
least 2,300 involved the ladder. These injuries ore addressed by these (H'ovisions 
and by thef provisions for sJip resistcMit surfaces cFid hand gripping corrqxxwtts. 

Spiral Slicjes 

Spiral slide injuries were not sepcrated from injuries involving stroi^t slides 
in the stuMy or in the NEISS data. The one Investigated cose from the special 
study Involved a protrusion. For these reoscKis it is not possible to qucr>tify the 
effects of the provisions which are aimed at spiral slicte related injuries. In-depth 
in>«stigdti(Kis revealed that falls from the top ore a hazard associated with spiral 
slides. A child at the top of a slide who is pushed or falls forward ccn fall over the 
slide chute and all the way to the ground. 
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Appendix C 



METHODOLOGY 
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Methodology 



Dota from f<Hir scHirces were used in this analysis: 

Data collected through th» April 1978 Speclol Study; 
Normal NEISS surveillance data; 
In-Depth Investigations; and 
Death Certificates. 

. The methodology associated with each of these will be treated separately. 
Special StiKly Data 

During a three-week period, April 10 through May I, 1978, a special study was 
ca'tducted through NEISS hospital emergency ro<»ns. Using the space allotted for 
frefe text on the NEISS injury report format, the coders provided information 
extracted from emergency room records. - * 

Based on previous (nalyses of public playground equipment injury data, 
several variables were identifiejd which were felt to be Importcsit and relevc»it and 
ab<Hit which it was feasible to gather information through a study of this type. 
These variables are: 

o ' Surface under the equipment; 

o Type of equipment (more specific than product codes); 

o Specific location of equipment; 

o Primary material of equipment; 

o Hazard pattern, i.e., how ihe accident happened; and 

o Condition of equipment. 

In cases involving falls, additional Information about height of the fall and 
factors contributing to the fall was Included. These variables were then stated 
with responses in multiple choice format. The following questionnaire was used in 
the enriergency rooms. 
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QtSESTlONNAIRE - SPECIAL STUDY ^ PLAYC»OUND ECHJIPMENT 
TREATMENT DATES; APRIL 10 THROUGH MAY I, 1978 



I • Surface Und^ Equipment: (Use more than one if appl!cd>{e.) 

a. Gross 

b« Bo^e Ecrth 

c* Send 
GfQ\^i 

e. Cement or Corwrrete 

f • Asphalt or Mocodom 

g. Rubber Matting 

h. Other (sf^ify on corrwnent line) 

i. Unknown 

2. Type of Equipments 

0. 5wln<;^ Only 

b. Swing Set {li^t¥feight, backyard, cwnbinatim swing, slide, glider, etc.) 
c • See^Sow 

d. Slide 

e. Merry-Go-Roimd 

f* Climbing Appcrotus (monkey b<rs, j^^te gyms, hc^izontol ladders) 

g. S^ing Action Rldlr^ Ec^ipmwt 

h. Rope or Tire Swing 

1. Glider Type Swing 

j. Other (specify on cormnwt line) 

k. Unknown 

3. Location of Ec^ipment: 

0. Private Home (yord) / 

b. Private Home (in<toors) y 

c. Apartment Complex PlayOTound 

d. Public Ployyound/Pork { 

e. School Playground P 

f. Day-Core Center 

g. Church 

h. Hotel/Motel 

1. Drive-In Theatre, Shopping Center 
j. Other (specify on comment line) 
k* Unknown 



Primary Meter iol of Equipment: 

a. Wood 

b. Metal 

c. Other (^»?cify on comment line) 

d. Unknown 



ERIC 



5. Hazard Pattern; (Use rnore than one if applicable.) 

0. Impoct with Movir^ Equipment (Swings, See-Sows, Etc.) 

b. Finger or Other Body Port Caught in Pinch Point 

c. Contact with Protruding Hol^s, Screws, or Other Hardware 

d. ContcK:t with Sharp Ec^ or Stxarp Point 

e. Fell from Equipment to Surfoce Below 

f • irom EqufpmenT *d Struck Another Port of the Same Piece of Equipment 

' A g. Fell from Equipment <Fid Struck Another iSefKsrote) Piece of Equipnwit 

h. Fell or Rem Into or Against Stationary Equipment 

1. Jumped from Equipment ^ 
j. Other (specify on comment line) 

k. Unkrxswn 

6. Was the Equipment Broken, or Did it Break at Ihe Time of the Accident? 

a. Yes 

b. No 

c» Unknown 

7. If the Accident Involved o Foil, State the Approximate Distcnce of the Fall in Feet, 

-- — ^ . .. .. — ■ - I ■ 1 L .._ . - 

8. If the Accident Involved a Fall, Describe, on the Contment Line, the CcHJse of the Foil* 

'is 



Evoluotion of Extent to Which Study Poto is Representotlve of NEISS 



The study data generally porallel the data normally repw-ted through isEISS. 
Because the use of the questionnaire greatly rediced the number of injuries for 
which location was unknown, study data have been compared with 1977 NEISS data 
for those injuries for which the location given was "public" and those for which ^ 
location was imknown. Table A I presents this comparison for each voriabie 
reported throu?^ NEISS. As con be seen, the two dato bases have very similar 
distrllHJtlons by dlc^nosis, body part, and disposition. The study data differ from, 
and ore therefore not strictly representative of NEISS with respect to type of 
equipment, age and sex of victim. 

o Type of Equlpmeit -The possible effects of seasonality ©n the study 
data were examined with re^rd to type of equipment, because swings 
and see-saws ore frequently taken down In the winter and put up again 
In the spring or early summer. The data in Table A I reveal that these 
types of equipment were represented in the study data in roughly the 
same proportiwis as in NEISS data for the entire yem 1 977. Slides were 
underrepresented. Thus, seasonality cbes not a{^>ear to have affected 
the distribution of the study data, as far as this variable was concerned. 

Estimates, of hazard pattern by type of equipment, used to 
evaluate provisions of technical Quidelines, have t^ai derived 
controlling for type of equipment involved (see Table A9) for this 
reason the discrepancy In relative frequency by type of equipment does 
not affect the accuracy of this analysis, 

« 

o Age - The study data cwtained 10 percent fewer injuries to children 
less than five years of age than did NEISS for 1977. However, since 
many of these injuries were included among those addressed by the 
proposed guidelines, the effect of this underrepresentation may have 
been that the estimate of the tar^t population of injuries is 
conservative. 

o Sex - A higher proportion of the victims in the study coses were male 
tliiai in the NEISS data for 1977; however, review of the distrlfcHjtion of 
injuries by hazard pattern md type of equipment, controlling for gender 
did not Indicate important discrepancies. 

It is believed that diagnosis, body part, and disposition, are the best indicators 
of representativeness and that the discrepancies in tyf^ of equipment, age of 
victim, and gender of victim either do not Indicate differences in <x:curacy of the 
data, or have been adjusted for in the analysis. 



ExplcMTotion of Stondard Errors Assocloted witK £stimotes 



This onoi/sis is based on notional estimates from the NEISS sample of hospital 
emergency roonr« a three-week period. Because only a somple of emergency 
rooms is surveyed, these estimates are subject to sampling varld>Ility. The 
variations that might occur by chance are referred to as the standard «t<h', or if 
expressed as a percentage of the estimate, the relative standard wrw. The 
chiances are 68 out of 100 that an estimate from the sample will differ from a 
survey of all hospitals by less than the standard error. The toble below presents the 
approximate relative standard errors of estimates based on NEISS. 



Estimated 
Number of Injuries 



Relative 
Standard Error 

by Percent 



200 
500 
1,000 
5,000 



69 
45 
32 
17 
14 
il 



10,000 
100,000 



Example of Use of Table 



An aggregate estimate of l,0(X) Injuries has a relative 
standard error of 32 percent or a standard error of ± 320 
injuries (32^percent of l,HX)0), 
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Study Design 



I. Background 

« 

The pla)rground equipment prodt^t codes encomposs two yery differ^t types 
of product, home playground equipment and public playgrouiKi e(;pi{(»fnent. Pd)ilc 
ploygrcHjnd equipment is the heavy duty pernKinently Installed type of equipment 
used by schools and |xirks. Home playground equipment is generally lighter wei^t 
equipment assembled and installed in private backyards by consumers. These two 
different types of the product are the subject of two sepcrate Commission projects* 

Public playground equipment was the subject of on offercNr type fM'oceeding 
and a draft mandatory product safety rule was submitted by the Nkitional 
Recreation and Parks Association. This standard was reviewed by the staff and 
found, in many Instances, to be unsupported, unclear, <x not workdble. The staff 
then urKlertod< to revise and modify this standard in order to develop a stondard 
which cm be finalized and published. CPSC and the Nati(Mial Bureau of Stoxlords 
(NBS) are currently working on ckveloping these requiremaits, and a final rule Is 
expected to be ready by the end of 1978. This special study will provide a 
statistically representative body of detailed injury data to serve as a baseline 
against which to compare a similar body of data collected in the future. This will 
provide a measure of the effectiveness of the CPSC regulati(^ in reducing Injuries. 

Home' playground equipment Is the subject of a still outstanding petition, m 
addition, the industry hos develq>ed a voluntary standard for this prodl^t, however, 
the petitiwier has expressed dissatisfaction with the standard. The Convnission is 
thus faced with a number of alternatives ranging from doing nothing to developing 
a mandatory regulation. Regardless of which option is chosen, the effectiveness 
will need to be measured. There are also some safety issues which have not as yet 
been resolved which relate to home playground equipment. For home playground 
equipment, then, this study will serve as a measure of effectiveness and as a 
decision-making tool to resolve unanswered safety questions. 



II. Objectives 



The djjectives of this study are; 

1. To establish a baseline to measure effectiveness of regulatory activity. 

2. To get an accurate report of the distrtbuticxi of injuries between home 
and public types of playground equipment. 

3. To provide quantification of the contributions of specific product 
features to injuries. 

4. To provide an accurate quantification of the fxizard patterns associated 
with playground equipment. 
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III. Study P ion 



The study will run from April 10 through May 1, 1978. NEISS product codes 
1201, 1234, 1241-1244 and 1289 define the scope of the study. It is expected that 
approximately 800 playground-equipment associated injuries will be treated in 
NRiSS hospital emergency roc^ns (ijring this period. There are three stages of data 
collection for this study. The first stage is to take place in the hospital emergency 
room, where information will be collected by emergency room persomel using the 
attached questionnaire. Coded responses as indicated on the questionnaire will be 
provided to CPSC headquarters via the NEISS injury report. Quality control on 
these reports will be conducted by the Division of Data Collection, HIA. Minimum 
acceptable responses will include (siswers to questions 5 and £, OfKl, if of^ropriote, 
question 8. Those reports far which complete information in resfK>nse to the 
questionnaire cannot be obtained through contact with the ho^ital, will be 
followed kjp telephonically by headquarters pers(»inel. Based on past experience, 
approximately 100 such coses ore expected. The objective of these follow-ups will 
be to complete the questionixiire. If in the process of completing the 
questionnaire, It is determined that the accident meets the selection criteria 
presented below, a full in-depth Investigation will be assigned. 

Cose Selection Criteria; 

a. All Cases for which the hazard pattern reported in resfwise to 
question 5 (after HIEI has exercised quality control) is a through d 
or through k, will be assigned for In-depth investigation. 

b. All cases for which the answer to question 6 is a. yes, will 
assigned for in-depth invest Igatiwi. 

It is expetted that, overall, there will be approximately 150 cases assigned. 

{ 

Because of the necessity of compietrng stage one of the data collection, it is 
expected that some cose assignments may be up to two weeks after thetreatment 
date. 



IV, Rationale for Study Design 

This stiKiy is being conducted in stages because very detailed information is 
required on only a small portion of the injuries, and because emergency room data 
collection requires very little tumarcwnd time and allows a very high response rate. 

It has been determined through statistical adjustment techniques that the 
majority of Kpjne playground equipment injuries and three- fourths of public 
playground equipment injuries result from falls. Because tFw three major pieces of 
informaticNi needed wi falls are fairly simple, it has been decided to get this 
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information through the emergency room questionnaire. These pieces of 
information ore: the event leading up to the fall, the approximate height of tb^ 
foil, and the surface the victim landed on. Unless some other foe tor of Interest Is 
Involved, such as structural failure, fall cases will not be assigned for full In-depth 
Investigation. Other imp<H'tant hazards associated with playground equipment 
Include: 

1. Impoct with a moving component of the equipment, 

2. pinch points md entrapment of body parts between or In moving 
components, 

3. protruding bolts or hardware, 

4. sixirp edges end points, 

5. structural failure. 

Each of these hazards will need to -be addressed regardless of which 
re^latory option Is chosen. There will be o provision in the public playground 
equipm^t standard for each of these hazards, and there are still some open 
qi^stions oboyt these hazards as they relate to home ploygrourKl equipment. Coses 
involving these hazards will be assigned for in-depth investigation. 



NEISS Surveillance Data 



The National Electronic Injury Surveillance System, operated by fhs U.S. 
Consumer Product Safety Commission's Directorate for Hazard Identification and ' 
Analysis, has been fully (^rational since July I, 1972. Designed to develop 
statistically valid, nationally representative product-related injury data, NEISS is a 
computer-based network of 119 statistically selected hospital emergency rooms 
located throughout the country. 

NEISS utilizes teletype terminals in the emergwicy rooms which transmit 
surveillance data to a central computer. Each injury reported indicates the type of 
product involved and provides information about the victim and the Injury— age, 
sex. Injury diagnosis, body part involved, locale, date of treatment, and whether the 
victim was treated and releosed, was hospitalized, was dead on arrival at the 
emergency room. 

The participating hospitals in NEISS are a probability sanr^ple of all hospital 
emergency rooms in the United States, Therefore, injuries reported in these 
hospitals can be inflated to estimate all product-related injuries treated in ho^itol 
emergency rooms within the United States. The inflation factors or weights vary 
among participating hospitals and are based on the inverse of the probability of the 
hospital being selected in the sample. 

Tlie two-stage sample design was used in the selection of hospitals within 
NEISS. In the first stage, geographic areos of the natioi were selected, based on 
probability proportional to population size. The second stage included the selection 
of'hospitafs from within those areas selected in the first stage. These hospitals 
were selected based on probability proporional to the number of annual emergency 
visits to the hospitals. 

NEISS collects two levels of injury data-- surveillance and investigation. The 
surveillance data are comprised of the following data elements: 



i. 


Date of Treatment 


2. 


Age of Patient 


3. 


Sex of Patient 


k. 


Injury Diagnosis/Body Part 


5. 


Disposition 


6. 


Product Code 


7. 


Second Product Involvement 


8. 


Accident Locale or Type 


9. 


Remarks/Comments 



The 6q\q are extracted from the emergency department records, coded, and 
transmitted , daily to CPSC through a network of telecommunications terminals 
located in the participating hospitals. These data are then used to generate 
notional estimates. 



46 '?.9 



In-Depth Investigations 



An in-depth investigation is usually a personal interview with the victinf! 
and/or the family or witnesses. During in-depth investigations, surveillance data 
Qre verified md additional information is gathered about the Occident sequence, 
the victim, the environment, and the product involved. A manual for investigators 
(CPSC 9010.24) has been published, which outlines for igvestlgotors the basic 
information to be gathered. In addition this document contains product specific 
investigations guidelines prepared with input from the analytical staff 
eventually interpret the data. 

Because coses for this study were selected from a 100 percent sample of 
NEISS over a specific time period, they are statistically representative of injuries 
meeting the selection criteria, i.e. non-falls. 

In depth investigations conducted as part of this study were performed using 
the following special guidelines. 



Investigation Guidelines 

NOTE: FOLLOW ALL NORMAL INVESTIGATIVE GUIDELINES. THESE ADDI- 
TIONAL GUIDELINES ARE PROVED ONLY TO CLARIFY POINTS OF 
PARTICULAR IMPORTANCE TO THIS STUDY. 



All Cases 

1. Note the surface under the equipment regardless of whether it is 
related to the accident or not. We hopje to be able to use this 
information for a rough measure of exposure. 

2. Determine the component or components Involved. 

3. Measure and describe fully the total piece of equipment and the 
component or components involved. 

4. Measure the distance between the components of the equipment. 

5. Measure the distance to other pieces of equipment or to obstructions. 

6. Determine how many children were using the equipment at the time of 
the accident. Determine their ages, sizes. 

7. Determine if the victim was familiar with this particular piece of 
equipment, the overall playground layout. 

8. Determine whether adults were supervising play at the time of the 
accident. 
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9. Tqf to determine Just what the child wot doing, or thought he was ddng 
at the time of the accident. Was he attempting a new gome or a new 
trick at the time? Was there a structured game going on, such as tog, 
follow ttie leader, etc.? _^ 

10. It Is very Important to photograph the specific component of the 
equipment involved in the Injury, and to get a detailed photograph of 
the exact portion of the corrponent which inflicted the injury. 



Impcct Coses 



I. Corefuily describe the activities of the victim prior to and at the time 
of the accident. 

o. Was the victim walking or running between. In front of, or behind 
the component wiwn struck? 

b. Was the victim pu^\ed into the patti of the component? 

c. ^os the victim struck by m occupied or unoccv^led com^xsnent? 

d. Was the victim struck by the component or by the occt^aont? 
(E.g., tl^ feet of a child on a swing.) 

e. Was the victim either getting off or getting onto the corr^xment 
which struck him? 



Protrusion Cases 

1. Describe md measure the projection/protrusion Involved, length, 
diameter, etc, 

2. Determine how contact was mode with the protrusion, i.e. did the 
victim fall against it? Was t^ victim »Kigged by It In possing, etc.? 

3. Determir^ whether the protrusion was a port of the equipment which 
w(H;ld nwmally be exposed. Was the equipment broken, damc^ed, or 
modified to expose the protrusion. Was there or had there been any 
form of protectiv** covering over the protrusion? 

Sharp Edge Coses 

1. Determine how the contact with the sharp edge occurred. 

2. Examine the edge or point involved and moke a judgement as to the 
sharpness. 
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Plndi Pblnta - Body Port Entrapment - Clothing EntrcM>fmnt Coses 

t. Describe in detail how the body pert- or piece of clothing became 
entrqjped. 

2. Measure the relevcsit dimensions of the portion of the e<?ulpment which 
wa$ involved, to include If possible, angle, lengths, diameter, distance, 
etc. 

3. If clothing was lnvol>^, describe and photogrq>h it. 



Structurol Failure Coses 

1. Determine how equipment failed. 

2. Find out how many children were on the equipment at the time it foiled 
and their weights. 

3. Determine if the equf{mient actually brd<e, or It tipped over because of 
Instability or Inadequate anchoring. 

4. Determine ibe comf^xrent which failed. 

5. Determine the age of the equipn^t. 

6. Determine the cause of the failure, wear, lock of maintenance, faulty 
assembly, or faulty design or construction. Describe. 

The Commission also conducts In-depth Investi^tions the s^:;ond level of 
NEISS data collectl(xi. Tliese cases are selected from day to day surveiticmce 
reports using selection criteria provided by data analysts responsible for the 
product in question, "^his assignment procedure also bases case selection md 
assignment on the availability and worl< load of CPSC area office «• contractor 
investigators. These cases, aithot^h not statistically selected, provlcte information 
about how a product Is involved in «Kscidents, and Idenvify problem areas In the 
product and in ^he interaction between the user <nd the product. 

Any deaths reported through the hospital surveillance system are also 
assigned for in-<tepth investigation. 

In addition, consumer complaints, newspaper clippings, and records of Hot 
Line calls are reviewed by appropriate malyticoi personnel and cases which are of 
interest ore hand selected for in-depth investigation. 

The Commission has investigations on file (kiting bock to 1965. These 
Investigations may be utilized In maiyzing the epidemiology of accidents In coses 
where such informatltm is still relevmt. 
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Presently, livdepth irwesti^tlons ore conducted by CPSC field staff omi by 
private cohtractors. From 1970 until the Commission's establishment in May of 
1973, investigati<Kis were conducted by the Food m6 Drug Administration's Bureau 
of Product Safety. Other investigations utilized by the Commission were 
conducted prior to 1970 by the former Notional Commission on Product Safety and 
by Injury study units in the U.S. Public Health Service. 
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Depth Certificotes 

through the Division of 

Data Collection, Directorate of Hazard Identification <md Analysis. Copies of 
death certificates for all external causes of death assumed to be product-related 
te.g., bums, falls, and electrocutions) are received from participating health 
Xl ^^ *r ° month-to-month basis. The death certificates are furnished to 
the C^misslon on a confidential basis and with the exception of printed 
summaries ore not available to persons outside the Commission. 

The Commission collects only death certificates that are product-related md 
classified according to the International Classification of Diseases-Adopted (IDCA) 
as. accidental deaths. Data collected through the Death Certificate project are a 
minimum and understate the actual total of product-related deaths for the 
following reas(ns: 

1) Not all Death Certificates identify the product and, therefore are not 
included in the count. 

2) There are gaps in the data base in prior years for certain health 
jurisdictions due to non-part icipatlon. 

3) There are also health jurisdlctic^s which delay submitting reports, 
which often reduces the number of Death Certificates obtained for any 

I recent time period. 

Information from death certificates identified the fatal consequences of 
Injuries associated with a product. This not oily indicates that it is possible for tfie 
product to cause death, but also provides data about how fatal Incidents occur. In 
addition, this data base provides on "at least" count of fatalities associated with 
trte product. 
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Appendix D 

LISTING CF 293 SOCIAL STUDY CASES REPORTED THROUGH 
NEISS HOSPITAL EMERGENCY ROOMS 




m 9 ASUSVIATZOfiS MB TSMS QfSD XH TKSS 



juai - A«M an p£c«ut«a by mqm ^ro^m in yMr« - 



TtPS OF ECUgKgHT t:farg>J^ 



• M • Bal« 



gXMaWtS (DXAS) 
Cont-Ate - 
Lacmrata ■ 

FTACtr ■ 

Disloe - 
PuactUM - 
H«Mtm • 
Fombdy • 
Conesn ■ 
Uvulsloa ■ 

BODY gjgg (SDVW) 



Coatttsim/Ateuioii 

StrmdLn/Spraiii 
DlslocAtlon 



Foreign Body 
Concuss ion 
AvulBioa 



Otxnk 
Ltrak 
txpaza 

root 



•y«r MT, necX 



app«r trunk 

I«ov«r trunk 

npp«r «ra» 

Low arv 

Upp«r Ic9 

Lomr 199 

Hand and finger 

Foot and to« 

All par^ of tha ^?ody 



DISPQSITIOTg 

Hoap 



(DISP) 

• Traatad and Relaaaad 
- ^apitmlized 



HAZARD PATTggy (ffliZPRT) 

Iiscacti'-Equip ■ 

Finchpt - 

Protruan 

Edg/Fnt « 
Surf-^all 

StrKsacia • 

Strkanthr • 

Ran- Into ■ 

Equipjuffp • 

Nonraap • 



Ifiipact with oaovln? cqaipaant 
Finder -or othar body part caught in 

pinch point 
Contact with protruding bolts, screws » 

or othar hardware 
Contact with sharp «dga or sharp point 
Fall from acruipmcnt to surf&ce below 
Fail from equipment an'i struck another 

psrt of the sam« piece of squipffient 
Fail from equipment ar.d struck another 

(sapsrata) piece of equipiaent 
Fell or ran into or against ^stationary 

equipfsent 
Jumped from equipment 
NOn-response 



Swin9 • swinge only 

Sv-set • Mt 

See sew * seeeev 

Slidp • slide - . 

Krrr^ - aerry-gio-rTOode 

Cliater « clisbij^ apperatus 

Spmgact ■ spring Action riding equipment 

Tire/sop • rope or tire svin? 

sandbox « sandboiF 

ether ' ■ other 

tlonresp ■ nonresponee 

gtSTA»3S - Dietancee are esqpreeeed in feet for 

^ fail injuries. 



SURFACE 






Grass 




grass 


Earth 




bare earth 


Send 




sand 


Gravel 




gravel 


Concrt 




csoent or emcrete 


Aaphlt 




asphalt or macadam 


Rubstet 




rubber mattii^ 


Sewdst 




sawdust 


Tanbrk 




tanbark 


Or & erth 




grass and earth 


Ea s grvi 




earth and gravel 


Snd & asp 




sand and asphalt 


Snd s grv 




sand and gravel 


Cr & sand 




graes and sand 


Con & asp 




conrxete and asphalt 


Con & nib 




cof.crete and rubber matting 


Gr ( grvi 




dr^ass and gravel 


Grv S con 




gravel and concrete 


^^onresp 




non-response 


LOCATION 


iXJX) 


Apt 


m 


apartmant complex playground 


Park 




public playground/park 


Schl 




school playground 


Dayc 




daycare center 


Vllge 


m 


children's village 


Chrch 




church 


MEXGKT - 


The 


vsight (estimated nmber of 



pXacee. 



CONDmON 
Bk 
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• Previously broken or broke at time of accident 
>Sot broken 

Condition unknown , 



fifOTS: This listing presents the information gathered through the special study questionnaire ard information 
collected on the study cases through normal JSISS survaillanca procedures- 
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smiAL sTUBY ON nAfwoun touxwxNr 



4if 


sot 


9XAa 


SQTPr 


9SSP 


NA9Ar 




riATU 




9ZSTAld 


SUIFACf 






9-LO 










MIF.PAIX 






UNKMCSM 




UMCN 


#wni» 


2ft AT 




n 














UWNQUN 




UMCN 


fawk 


2A AT 




fi 




HfAO 


NOSP 


UMCMQUN 




MMCN 




MA 


UNKN 


FAllK 


wv 


H7 


PI 












UOOO 


SS4tM ' 


• • 


CAfftH 




9 2A 


3«^' 




ucchatn 


NCAO 








UMCN 


SUXNO 


NA 


MNCN 


9AAK 


14 12 


8*1 






NtAp 




ZWACT^EQUXP 






SMN9 


KA 


OS AAA 




lA 97 


Q-L 


fi 




HtAO 




XWACT*CQUIP 


Nt 


UOOO 


9S4ZN8 


M4 


oiiAis 


APT 


2 AA 




n 


ucdAni 


NlAO 




CK9AGT lOUXP 


MB 


MiTAL 


SHXM 


HA 


09 An 








« 




HIAO 




XWACT COUtf 


IK 


UCOO 




NA 


(ARTN 


SOIL 


31. AA 








HIAO 




XWACT COUXl* 


Pi^ 


VfSTAV 


SUENS 


NA 


lABTM 

MAW 1 f? 




AT tA 




f 


UCSXATN 


MIAO 




zwAcr^cow 


NB 


MfXAC 


SHIM 


NA 


CAOTH 




A M 


O-l 






HfAQ 




iWAer*nuxi> 


MB 


RCTAC 


SMM 


NA 




PANIC 


lA AA 


8-1 


f 




HIAO 




£I1l>A^ CQUV 


fi^ 


flCTAV 


SMENB 


NA 


KARTN 


APT 


lA AT 


Q-l 


PI 


UCZSIATN 


HtAQ 




tn^ACT EQUXP 






SUXNQ 


NA 


CAirnt 


PAfffC 


2 IB 


9-*L 


n 


Ct3Nr-409 


H6AQ 






riB 


two 


SUXNO 


NA 




PAJIK 


A 2A 




pf 


ucsVAm 


HeAO 




tWACT^C^XI* 


MB 


mctal 


SMN8 


NA 


^^^^^ 


APT 


9.A1 


l-T 


• n 


UCCIIATH 


HCAO 




OT>4CT*S«jXP 


»^ 


UOOO > 




NA 


CQNCRT 


#W4>^ 


lA 12 

AV « AA 






Ca«T-46ll 


NEAO 


r«< 


wact'eouzf 


MB 


nCTAL 




N4 


ASPNLT 






8*1 


ft 


UCOIATN 


HCAP 




Zn^ACT SOUXJk 




nCTAV 


SUNS 


NA 




9AM 

~AW^ 


lA AA 






UCdATN 


HCAQ 




mPACT EQl^ 


MB 


r^Ti» >• 


SUXNO 


NA 




9AAK 

^AWW 


AA ^ 
^w 


9-1(1 


n 


LACSJIATH 


LTM( 


NOW 




8X 


FATAL 


fUXMEl 


NA 


^^^j|B 


A^ 1 


A aJ 
9« VA 


8-19 


n 


CONT-Afill 


U4A9H 


T*«' 


SAP fkLL 


MB 


nCTAL 




v« 


LMfM 


A^l 


A AT 


s-r 


n 




LWACm 


NOV 




v« 


UNKN 


SUXNB 




UNRN 


M«nw 


lA or 


I5UF 






HANO 


T^l? 


aSF*^ ALL 


^9 




SUXIfiS 




l^KN 


PAJIK 


t A «T 








«i4AfffT 




SUBP^FAU. 




PTffTAL 


Af Hff 






tfWV w 


6A •»£ 


9-19 






LUAtnt 




jyRp'*FALL 


■•^ 


flCTll. 






£8 AAA 


A^ » 


9 <A 


3-^ 


rt 


mCGlATH 


HCAO 


r»ff 


Syilf *FALU 


^< 


iCTAL 


SUXHS 




>MVA^9 


^AfffC 


**9 « wA 


li-l^ 


M 








•llSIf *fall 








VI* 


49 AAA 




T SA 


11* 






LTffMC 


T*I9 


SUSIP FALU 


8K 


P1€TAL 


9UXNS 


S& 
v9 


■AW I 


dWIw 


<t tA 

9A*49 








UUAIR1 


THI 


^^IF ^ALL 




fiCTAL 


SUX^IG 




CAW 1 n 




t 5 AA 


4-19 


F 


FRACni 


UJAffH 


t*^ 


SU5IF*FALL 

# Wn r m Wis 




Pt^TAL 
(AW 


9l«A(«W 




GAM 1 n 


UAf W 


4*v>AA 


5-7. 






UWAfffI 


T«4| 


SUOy FALL 




p?^Tal 






CJUf 1 n 


I*AA1V 




5«7 




FHACm 






fIJflP FALL 
3Wff r^r 




nc ' AW 






CAW f n 


Knw 




8-L 




LACSIATN 


NCAO 


tNI 


fUS* FALL 


Mil 


n^TAL 

(TC 1 AW 


9MArAP 




IIAOYU 
RAif 1 H 




£^ AA 


3-1 


f% 


mraiATM 


NCAO 




FALL 


MS 


fiffTAL 
nc 1 nw 












4-19 


fi 




FOOT 




si^^^fall 




PtCTAL 


S4IN6 




Ci AW 1 n 


AFT 




3*7 


PI 


CCHT-AflU 


NCAO 




^U09 FALL 








» » 














NCAO 




SU9F FALL 










3Arfv 




'A T * 
*0 • a£ 








NCAO 




SUflF*"ALL 




ftCT i 


5Ut?U3 










5-7 






^CAO 




5USF*PALL 




r^ETAL 






44»A 


3V*1 W 


C mA 




f 






••<J 


SUPF^F4LL 


^6 


rCTAL 


SU tf iti 






?Ail|C 




S-7 




C0TlT-4e9 


NCAO 


T^Q 


SLUJF Pall 




Uf^N 


fWI7£S ■ 




J* • V C W 


dWII w 




4-19 


£ 




NCAO 


T«>9 


9UI7F ^ALL 




METAL 






.*****c w 


*W1 V 


CA 


S-19 




UiCCSATTI • 


NCAO 


T«{| 


sujif'fall 






SWXI^G 


32 


•>WA*C W 










LACSJATN 


NCAO 


T»<j 












VSfvAVC W 


«wn w 


w90«*«A 








NFAfl 




















'1-14 






LWAiTTI 








nc J Mw 






wwr*WA > 


c^ti r 
^wnL 




9-19 




LACfVATN 






CI tap ^41 t 


•an 


40CO 








APT 




S-19 




LlCfffATN 


NCAO 
















SCHL 


".53 








Nff AH 


T*i| 


etfOV f 41 1 




I AW 










7. 53 




n 


PtINCTlflIC 


NCAO 


T^H 


^tlSF f?A( i. 




MITT At 
nc 1 AW 








APT 




11- 






LWAffn 




amf r r 


MA 


I Aw 






wutiwkt 


swnw 


16 • 32 








UTffNK 


7*4 


4LSI# f Al 1 




fTCl AW 


3^4iAi 


At 
VA 


CCtMCffT 


rAinC 


5* AA 


11*14 




WM*^ » — 




r«4i 


^Jflll FAL 1 


Air 


M#TAf 






•5^tW T 


Swnw 


IX. 5^ 








NCAO 


7*# 


<1tl99 PAt f 


mA 


ns, T AW 


al«4rfli 




ASPMLT 


FHITC 


24 13 


i*7 


♦ 


CtS>^-ABII 


NCAO 






1^ 


1 AW 




nA 


^A*<iAVL 


**A|fit 


7.57 








NCAO 




S3 AM IMTfi 


Nfll 

nio 


rvc > Ab 




NA 


lf«tA39 






§•7 




LACfUATN 


NCAO 




9AJSI IMTO 




'•C 1 AW 




MA 


£ANTn 




f n 19 

iu > j7 




fi 


UCSffATN 


NCAO 


T*9 


san'into 




nCTAL 




33 


SAJ^ 


PA^ 


.49 


4-19 


n 


CONT-AflU 


U4LC9 






N8 


«CTAL , 




»^ 


£A»TH 


SCHL 


15.55 


4-19 


fi 


ST9N 


Poor 








fiCTAL 


sui;» 


09 


CjUJTM 


Pane 




II- 1^ 


fi 




NCAO 








fiCTAL 


SUDiS 


f » 


SAMO 


PAPK 


W 


U-l* 




CSMT-AAII 






SOUIPJW 


^0 


nTTAL 


5VIIt<G 


** 


CC:fCJ7T 


SCNL 


i'J.43 


4-19 






NCAO 








rrCTAL 




3<» 




5CHU 




9-1 


11 


UCWATM 


NCAO 






tm 


woco 




Nil 


-?ASS 


iPr 


13. :i 




F 




NCAO 








•^eiAL 


sw^sct 










$-r 




UCSPATN 


NCAO • 












MA 




4<rr 


:-59 






HgJUTW 


Ne^3 






*i 


^TAL 








APT 




3-L9 


1 








eUlJF^fSAtL 




nCTAL 






2?ASS 


ICHL 




3-1 


n 








SUJF^'ALL 




ICTAL 


s-^.ist 


13S 


S^ASS 


3i6K 


3X.^ 
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PmeUA. SJVQT ON m^TvguNQ fouzmcKr 



AM 


9SX 






OXtf 


MACTAT 


11-1% 








THI 


SlfllP^FAU. 








LUAATI 




aURP.FALL 


S-? 








r^n 


SUStr^FAU. 












WIP.FALU 










T*# 


MIP.FAIX 








uPAim 


HQSP 


n^HP^FAUL 






HGIATfl 






SliiP^FAU. 








HeAO 




^fllF.FAU. 








NCAO 


THI 


WIP.FAWU 




If 


CONT-OI 


NfM 


THI 


SWF^FALX 






ucoiAni 


H«AO 


T«;» 








CQNT^AW 


F«rr 


T«ff 


EQUIP JURP 


s-io 


n 


aacr-A8fi 






COUZPJIW 








HCAO 






. u-u 


« 


UCSSATN 


HCAO 




inpACT ^wxp 


5-7 




FHACTH 




T*j| 


ntPACT^e^wip 


1-7 


« 




HEAO 


T*« 


mPACT^EWlP 




rt 




UMRn 


T*fl 


mPACT EQUIP 


f-r 




FoiMcnr 


UTIMC 


T*« 


COS/PNT 


S«7 




Fomeor 


LML£8 


T*<l 


CDQ/PNT 










TWI 


SUIP^FALL 






CQNT-4§i 


UiU9 


T*fl 


SUIP.FAUp 


f-r 




CfiNT-AaH 


HEAO 


HOSF 


SURP^^ALL 


J-^ 


n 


FHACTR 




KOSP 


SWP^FAUW 


a-iQ 


p 


FffACTH 


LMAAR 


r*<i 


SURF FALL 


«-i 


n 


COCSN 


HCAO 




aflirlFALL 


5-r 




FffACm 


uMm 


TM ^ 


SURP^FALL 


a- 10 


P 


C8NT-AM 


HCAO 




srmsAnfi 




PI 




H$A0 


rwj 


SAN IHTC 


a- 10 


ri 


F9AC79 


LWAiin 


M05P 




a-io 


« 


STWI.5PII 


LWUO 




UNKNCM4 


5-r 




CSHT-AM 


HCAO 




f'ffOTRUSN 


a- 10 






FOOT 




WOTRUSN 


5-r 


H 


Tnm.apn 






SWP^FALL 


1-4 






FOOT 




SUPP.FALL 


5-r 




cqnt^aw 


HCAO 




SUSP^FALL 


5-7 


rt 


FffAcm 


uwAfm 


T*^ 


SUJJF^FALL 


11-1% 


rt 


FI?ACTR 
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